Abstract. This template explains and demonstrates how to prepare your camera-ready paper for Trans Tech Publications. The best is to read these instructions and follow the outline of this text. Please make the page settings of your word processor to A4 format (21 x 29,7 cm or 8 x 11 inches); with the margins: bottom 1.5 cm (0.59 in) and top 2.5 cm (0.98 in), right/left margins must be 2 cm (0.78 in). This template explains
Introduction
Seismic wave signal analysis is not olnythe most important part in the development of petroleum exploration and development, but also the key to determine the position of oil and natural gas in the rock.Because of the seismic wave signals haveimportant informationsuch as lithology, physical properties, oil and gas, which are usually reflected in the characteristics of its spectrum.So,the fine signal processing technology is conducive for improving the signal to noise ratio of seismic exploration seismic exploration, and providing data support for the accurate prediction of oil and gas exploration.
lifting wavelet packet algorithm principle

2.1Decomposition algorithm [1-3]:
① Split:Split the coefficeiernt of ( , ) j n node ( 1, 2, , 2
The coefficient of ( 1, 2 ) j n  node can be obtained by formula (1).
③Update: The coefficient of ( 1,2 1)
node can be obtained by formula (2).
2.2Reconstruction algorithm [1-3]:
① Inverse update:Evencoefficeiernt of ( , ) j n can be obtained bycoefficeierntof ( 1, 2 ) j n  and ( 1,2 1) j n   .
②Inversepredict: Oddcoefficeiernt of ( , ) j n can be obtained bycoefficeierntof ( 
Energy distribution of blasting seismic waves
Energy distribution of explosion seismic wave signals can be carried out in accordance with the following steps.First, the seismic wave signal will be decomposed into the jlayer,set , j k E is the corresponding energy for ,
x is amplitude of the discrete points for the reconstructed signal , j k S .Set the total energy of the signal is 0 E , then
The proportion of the total energy of each frequency band can be obtained byformula (7).
Where, 0,1, 2, , 2 1
4 Effect of explosive properties on the energy distribution of seismic waves
Comparison of energy distribution of single channel seismic wave signal
In typical carbonate rocks, the seismic wave signal were measured by emulsion explosive,TNT andRDX,whichare three kinds of explosives used in seismic exploration.Three dimensional energy spectra of the fifteenth seismic wave signals was shown in Figure 1 .The total energy and the energy of each band by the emulsion explosive are smaller than those of TNT and RDX, but the low frequency energy of seismic wave signal is relatively more abundant. When the three kinds of explosive charge are excited, the fifteenth channel seismic wave signals were analyzed to improve the data statistics of the energy distribution of the frequency bands after wavelet packet decomposition and reconstruction.For comparison, the seismic wave signals were divided into 6 frequency bands.Among them, the low frequency of 0-10Hz and 80-250Hz of high frequency interference signals were very weak, the percentage of the total energy was smaller.Most of the signal energy was concentrated in the range of 10-80Hz. The emulsion explosive was 69.2%, TNT was 51.4% and RDX was 67.8%.However, the total energy difference of seismic wave signal is very small, when TNT and RDXexcited. Fig.2 is a comparison between the energy and the energy of each band of the single channel seismic wave signal.It can be seen from the figure, although total energy and effective reflection wave band energy of the seismic wave signal are lower than that of TNT and RDX, but energy of the effective reflection band is higher than that of the source.Because of the larger proportion of effective frequency band energy, the signal to noise ratio is higher, so the result of the analysis fifteenth channel seismic wave can be used to improve the seismic excitation effect. 
Comparison of energy distribution of multi channel seismic wave signals
In order to study the energy distribution characteristics of seismic wave signals measured at different distances,1、5、10、20、25、30、35、40、45、50、55、60、65、70channel seismic wave signals of three kinds of different loading sources were also analyzed by lifting wavelet packet transform.Data statistics results were shown in table 2.Total energy values of the signals from each channel were analyzed. RDX and TNT's signal energy of each channel was morethanemulsion explosive's.Total energy of seismic wave signal of TNT and RDX with the source explosiveis more and more close to the distance, and the energy values between 10Hz to 80Hz are also close to. The attenuation of seismic wave signal energy with different channelin the three kinds of explosive were shown in Fig.3 It can be seen that the overall trend of the three sets of signal decreases with the increase of the detector.Before the 30 th channel, their energy difference was relatively large, but the signal energy was getting closer and closer, due to the absorption of the formation of the high frequency,due to rock layers can absorb high frequency bandsin seismic waves. Fig.3 Relationship between the energy of seismic wave signal and the distance
Summary
In carbonate rocks, the signal to noise ratio of the seismic exploration test signal can be improved by using emulsion explosive as the source of TNT and RDX.The use of low efficiency of explosives is conducive to improving the excitation effect, and the energy shortage can increase the amount of the source to improve the exploration results.
